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ABSTRACT: 

A methodology of computing a learned combustion stability value and applying the 
learned combustion stability value to control engine operation is provided. Engine 
speed is sensed for each expected firing of individual cylinders of the. engine. An 
expected acceleration value is determined using a band-pass-filtered engine speed 
difference. The difference between successive expected acceleration values is 
computed. A learned combustion related value is determined as a function of the 
difference in the successive learned acceleration values and is an indication of 
engine combustion quality. The operation of the engine is controlled as a function 
of the learned combustion related value. The learned combustion stability value is 
advantageously employed so as to modify the fuel injection to an internal 
combustion engine, especially following a cold engine start so as to reduce 
hydrocarbon emissions. This is accomplished by modifying a program target fuel 
injection value as a function of the learned combustion related value so as to 
reduce the fuel injected into the engine by fuel injectors. 

4 Claims, 6 Drawing figures 
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Drawing Description Text (7) : 

FIG. 5 is a graph illustrating engine fuel injection modification and shows a 
programmed fuel control curve contrasted with a modified fuel control curve ; and 

Detailed Description Text (10) : 

In order to illustrate operation of the fuel injection modification methodology 
100, FIG. 5 illustrates a programmed target fuel injection curve 126 contrasted 
with a reduced fuel injection curve 128 as provided by the fuel modification 
multiplier determined as described in connection with FIG. 4. For a period of time 
following vehicle startup, the fuel modification methodology 100 utilizes the 
combustion metric value so as to reduce the amount of fuel injected into the 
individual cylinders of the engine as may be appropriate to reduce hydrocarbon 
emissions emitted from the vehicle. The time period for modifying the fuel 
injection preferably lasts long enough until effective feedback control with the 
oxygen sensor may be realized. The time period may be set for forty seconds, 
according to one example, however, varying time periods may be necessary depending 
upon the engine, temperature, fuel combustibility as well as other factors. 
According to the example shown, it is preferred that the fuel modification 
methodology 100 be utilized to reduce the amount of fuel injected into the engine. 
It is also preferred that the modified fuel injection curve 128 does not exceed the 
programmed target fuel injection curve 126. i^^WMMBSgggg 
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